Abstract.
Introduction

10
Following the discovery of the surprising "perfect liquid" properties of the dense 11 matter being produced in heavy ion collisions at RHIC [1] , effort has intensified to 12 quantify the detailed characteristics of that matter. Photons and leptons are of special 13 interest because they are penetrating probes that do not undergo strong interactions 14 and therefore are unlikely to interact with the dense matter after their production. 15 Thus, they carry information about the system at the time of their production, 16 throughout the entire evolution of the collision. The PHENIX experiment at RHIC was 17 designed with emphasis on the measurement of leptons and photons, with electron and 18 photon identification at mid-rapidity, and muon spectrometers at forward and backward 19 rapidities (see [2] for a description of PHENIX).
20
As a result of their weaker electromagnetic coupling, lepton and photon production 21 are rare processes that require large data samples for precise measurements. As 22 a consequence of their low production rate the measurements are also subject to 23 large backgrounds. In the case of directly radiated photons, the backgrounds are 24 mostly photons from radiative decays of long-lived neutral mesons, predominantly 25 the abundantly produced neutral pions. In the case of the electron measurement the 26 background is mostly the internal or external conversion of these radiative decay photons 27 into electron-position pairs, and in the case of the muon measurements it is the weak 28 decay of charged pions into muons. as it traversed the dense medium prior to fragmentation into particles like the pion.
45 Figure 1 . Nuclear modification factor R AA for π 0 , η, and direct γ production as a function of transverse momentum for central Au+Au collisions. Nuclear effects are quantified in terms of the nuclear modification factor R AB defined
46
as R AB = (dN/dp T | A+B )/( N coll × dN/dp T | p+p ) where N coll is the average number of At SPS energies the J/ψ yield is suppressed also in p+A collisions. This is However, a significant e + e − excess also persists at higher transverse momenta in 146 the e + e − mass region above the π 0 mass, as seen in Figure 12 . This excess can be 147 used to extract the virtual photon momentum spectrum with an error significantly measurement is found to be consistent with expectations from pQCD predictions.
153
On the other hand, for Au+Au collisions, the virtual photon yield associated with 154 the observed e + e − excess is greater than that expected from the p+p measurement,
155
which suggests that it is due to thermal radiation from the early phase of the Au+Au collision. These measurements hold promise that the thermal photon spectrum may 157 finally be extracted with sufficient precision to provide significant constraints on the 158 initial temperature of the dense matter being created at RHIC [30, 31, 32] .
